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Chemical constituents from Notopterygium incisum
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Abstract: Objective To investigate the chemical constituents of Notopterygium incisum. Methods The chemical constituents were
isolated by silica gel column chromatography, HPLC, and Sephadex LH-20 column chromatography. Their structures were identified
on the basis of spectral data analysis. Results Fourteen compounds were isolated and identified as 7-hydroxycoumarin (1),
5,7-dimethoxycoumarin (2), nodakenetin (3), bergaptol (4), bergapten (5), isopimpinellin (6), byakangelicin (7), (+)-cis-khellactone (8),
(—)-trans-khellactone (9), p-hydroxypenehtyl anisate (10), 5-methoxy-8-hydroxypsoralen (11), ferulic acid (12), isoimperatorin (13), and
isopsoralen (14). Conclusion Compounds 2, 7—9, and 11 are isolated from the plants of Notopterygium H. Boiss. for the first time.
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FETE NATERL (Umbelliferae ) J&3iE J& Notoptery-
gium H. Boiss. THYIJEIE Notopterygium incisum
Ting ex H. T. Chang B¢ %M JE7E Notopterygium
franchetii H. de Boiss. [ TR A, PEWRE
o, B B, BAAMRERECE. 2 RERIE.
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BB, i, m. BEHR R T
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BHAF T HR (7-hydroxycoumarin, 1), 5,7-—H %
HEFEEE (5,7-dimethoxycoumarin, 2). K{LHTHH
WHE (nodakenetin, 3). Ty (bergaptol, 4).
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(isopimpinellin, 6). LLiaHTEHEE (byakangelicin,
T (B IR A EE [(+)-cis-khellactone, 8]+ (—)-
AR NEE [(—)-trans-khellactone, 9]+ TH &Y 2
HIKZBE (p-hydroxypenehtyl anisate, 10). 5-F4
Fe-8- 2 HANME HENEE (5-methoxy-8-hydroxypsoralen,
11). F[ZE (ferulic acid, 12). R RKHTH &
(isoimperatorin, 13) FlRAMEI A (isopsoralen, 14).
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Agilent 1260 il 2% 8 i RO AH (B354 (SR
Agilent); Bruker-AV-400 % {% fif 3% 47 6 0% 1% ;
Sephadex LH-20 (Pharmacia A @] ); Fuji Cg il
FE(250 mm X 50 mm, 5 pm); {4 2 (OCEANPAK);
R A IR CGF BT s Zriralialsn
(R A AR TR A D 6

FEVE UM AT Rl R K% R R S €
HNATERHEY)FEE Notopterygium incisum Ting ex
H. T. Chang [ FJEHR 2%,
2 RESE

FEVE I TR ZE 10 kg, 1 95% L BRI 3
K, BHR2h, EHRIUE, BERGRIRE 500 g.
FAKABUE R R A ik BERR .06 IE T WEAEHY,
IEIRAEAS A MR AE Y 120 g, BETR LBEZEHUY)
100 g, IETEEZEEW) 50 g. HUATMBFAEEA) 100 g
SRERAFERE, DIAER-PIE (80 1 1—0 1 100D
FEVEL, UREE S Al~A9, Hr A3 24tk 551k
AW13 (55 mg); AS SRERA: RS LI i k- BE R
CPRBRIEVEML, A E a2 (25 mg), 5 (28
mg); A6 ZRERAE I DUF R -BE R £ BE B FE e
fit, T4t Sephadex LH-20 ZAifbA LA 14 (18
mg). BEIR LBEAEEUI A RERSAE (i, DAAT i k-7
i (90 1 1—0:100) BEEWMIE, W& Bl~
B6, H: Bl £ Sephadex LH-20 x Z4ifb 554k &
Y1 (22 mg); B2 SAEiAt ik DU i k- R £ 1
(20 1 10 : 1000 RPN, 4561144 HPLC, 77
BAEL A 6 (8 mg), 11 (12mg), 12 (10 mg);
B4. BS5 £&ffi|#%% HPLC, PLZJE (B) -/K (A) it
I, %18 0~80 min, 30%~45% B, 80~100 min,
45%~100% B (M2 FATREBEBENL, 454 Sephadex
LH-20 [k B2tk 29057 3(42 mg).4(18 mg).
7 (13mg). 8 (10mg). 9 (17mg). 10 (25mg).

3 gikE

&M 1. atttih (ERD . ESI-MS m/z: 161
[M—H] . 'H-NMR (400 MHz, CD;0D) 8: 6.18 (1H,
d, J=9.5 Hz, H-3), 6.70 (1H, d, J = 2.2 Hz, H-8), 6.79
(1H, dd, J = 8.5, 2.3 Hz, H-6), 7.44 (1H, d, J = 8.5 Hz,
H-5), 7.84 (1H, d, J = 9.5 Hz, H-4); “C-NMR (100
MHz, CD;0D) &: 162.3 (C-2), 113.1 (C-3), 144.6 (C-4),
129.3 (C-5), 111.8 (C-6), 161.7 (C-7), 102.0 (C-8), 155.8
(C-9), 110.9 (C-10). LA -¥ud 53cikiiis—8, %
EGEYIN T-BREF TR,

&%) 2: AL (CHCLy) . ESI-MS m/z: 207
[M~+H]". "H-NMR (400 MHz, CDCl;) 6: 7.96 (1H, d,
J=9.4 Hz, H-4), 6.42 (1H, d, J = 2.2 Hz, H-8), 6.25
(1H, d, J = 2.2 Hz, H-6), 6.17 (1H, d, J = 9.4 Hz,
H-3), 3.92 (3H, s, 7-OCH3), 3.87 (3H, s, 5-OCH);
BC-NMR (100 MHz, CDCl;) 6: 163.1 (C-2), 110.9
(C-3), 138.6 (C-4), 157.2 (C-4a), 156.5 (C-5), 94.6 (C-6),
161.0 (C-7), 92.3 (C-8), 103.6 (C-8a), 60.1 (7-OCHs),
55.7 (5-OCHs). DA E¥ds 5 ckiiE—s", %%
WEWHN 5,7-— HEEFTE,

&M 3. Ltktdl (AERD. ESI-MS m/z: 245
[M—H] . 'H-NMR (400 MHz, DMSO-d¢) J: 7.93
(1H, d, J = 9.6 Hz, H-4), 7.47 (1H, s, H-5), 6.84 (1H,
s, H-8), 6.24 (1H, d, J = 9.6 Hz, H-3), 4.75 (1H, t, J =
8.8 Hz, H-2'), 3.22 (2H, m, H-3'), 1.26 (3H, s, H-5"),
1.23 (3H, s, H-6'); *C-NMR (100 MHz, DMSO-dq) 9:
160.6 (C-2), 111.3 (C-3), 144.6 (C-4), 124.1 (C-5),
125.6 (C-6), 163.0 (C-7), 97.0 (C-8), 155.0 (C-9), 112.2
(C-10), 90.4 (C-2), 28.8 (C-3'), 70.8 (C-4"), 21.8 (C-5'),
232 (C-6). LhE¥RS ks 8, %eizi
BN EAERTHI NS

WA 4: To k5 CRBRD . "H-NMR (400 MHz,
CD;0D) 6: 6.22 (1H, d, J = 9.8 Hz, H-3), 8.32 (1H, d,
J = 9.8 Hz, H-4), 7.70 (1H, d, J = 2.3 Hz, H-2'), 7.05
(1H, d, J = 1.8 Hz, H-3"), 7.01 (1H, s, H-8); "C-NMR
(100 MHz, CD;OD) 8: 163.8 (C-2), 114.2 (C-3), 141.7
(C-4), 146.0 (C-5), 111.6 (C-6), 159.4 (C-7), 92.2 (C-8),
154.4 (C-9), 105.1 (C-10), 149.7 (C-2"), 105.6 (C-3"). LA
EER S cERiRE 2, it A AT .

&Y 5. TLtaktin (FED . ESI-MS m/z: 217
[M+H]". '"H-NMR (400 MHz, CDCl;) &: 8.16 (1H, d,
J = 9.8 Hz, H-4), 7.62 (1H, d, J = 2.3 Hz, H-2"), 7.13
(1H, s, H-8), 7.05 (1H, d, J = 2.3 Hz, H-3"), 6.29 (1H, d,



* 1494 « tE4

Chinese Traditional and Herbal Drugs 35 47 % 28 93 2016 £ 5 H

J=9.8 Hz, H-3), 427 (3H, s, 5-OCH3): "“C-NMR (100
MHz, CDCl) 6: 161.1 (C-2), 112.9 (C-3), 139.2 (C-4),
149.5 (C-5), 113.4 (C-6), 157.0 (C-7), 94.3 (C-8), 152.2
(C-9), 106.6 (C-10), 144.8 (C-2"), 105.1 (C-3"), 60.3
(5-OCH3). A ¥l 5cmkdiig—8", %eisth
YR F NS

WA 6: ookt iR ED . 'H-NMR (400 MHz,
CD;0D) 6: 6.34 (1H, d, J = 9.8 Hz, H-3), 8.18 (1H, d,
J=9.8 Hz, H-4), 8.09 (1H, d, J = 2.3 Hz, H-2), 7.40
(1H, d, J = 2.3 Hz, H-3'), 4.17 (3H, s, 5-OCHs), 4.03
(3H, s, 8-OCH;3);: “C-NMR (100 MHz, CD;OD) &
160.1 (C-2), 112.9 (C-3), 140.2 (C-4), 144.7 (C-5), 114.8
(C-6), 149.9 (C-7), 127.6 (C-8), 143.5 (C-9), 107.2
(C-10), 146.8 (C-2'), 106.2 (C-3"), 61.8 (5-OCHs), 61.2
(8-OCH3). LA ¥t 5 et —ad', %eiztbs
YNSRI ER.

&Y 7. Atsti (FED. ESI-MS m/z: 335
[M+H]". 'H-NMR (400 MHz, DMSO-ds) J: 6.34
(1H, d, J= 9.8 Hz, H-3), 8.19 (1H, d, J = 9.8 Hz, H-4),
4.17 3H, s, 5-OCHs), 8.10 (1H, d, J = 2.3 Hz, H-2),
7.39 (1H, d, J = 2.3 Hz, H-3"), 5.00 (1H, d, J = 5.7 Hz,
H-2"), 445 (1H, dd, J = 10.0, 2.2 Hz, H-2"), 3.64 (1H,
ddd, J = 8.0, 5.7, 2.3 Hz, H-3"), 438 (1H, s, 3"-OH),
420 (1H, s, 4"-OH), 1.04 (3H, s, H-5"), 1.13 (3H, s,
H-6"); “C-NMR (100 MHz, DMSO-dj) d: 160.1 (C-2),
112.9 (C-3), 140.2 (C-4), 144.5 (C-5), 114.9 (C-6), 150.0
(C-7), 127.3 (C-8), 143.6 (C-9), 107.3 (C-10), 146.8
(C-2%), 106.1 (C-3"), 61.3 (5-OCH3), 76.3 (C-2"), 77.1
(C-3"), 71.2 (C-4"), 24.9 (C-5"), 27.7 (C-6"). LA %z
Skl — 5, %z SNt A IE g,

0&\%8 TEEH (B . ESI-MS m/z: 263
[M+H]". 'H-NMR (400 MHz, CD;0OD) 6: 6.24 (1H,
d, J=9.5 Hz, H-3), 7.86 (1H, d, J = 9.5 Hz, H-4), 7.44
(1H, d, J = 8.6 Hz, H-5), 6.76 (1H, d, J = 8.6 Hz, H-6),
3.75 (1H, d, J = 4.7 Hz, H-3"), 5.07 (1H d, J = 4.7 Hz,
H-4'), 1.42 (3H, s, H-5"), 1.43 (3H, s, H-6'); "*C-NMR
(100 MHz, CD;0D) &: 163.4 (C-2), 112.8 (C-3), 146.3
(C-4), 129.9 (C-5), 113.7 (C-6), 155.8 (C-7), 115.8 (C-8),
157.9 (C-9), 112.7 (C-10), 80.2 (C-2'), 62.1 (C-3'), 73.1
(C-4"),21.4 (C-5"),26.9 (C-6"). LA_EHdE 5 kg —
HP, %zt &N (H)-IRR U P EE

e 9: TLEENS (FEE . ESI-MS m/z: 263
[M+H]". 'H-NMR (400 MHz, CD;0D) 6: 6.25 (1H, d,

J=9.5Hz, H-3),7.88 (1H, d,J=9.5 Hz, H-4), 7.46 (1H,
d, J= 8.6 Hz, H-5), 6.80 (1H, d, J = 8.6 Hz, H-6), 3.74
(1H, d, J= 4.3 Hz, H-3"), 492 (1H d, J = 4.3 Hz, H-4),
138 (3H, s, H-5), 1.45 (3H, s, H-6"); C-NMR (100
MHz, CD;0D) §: 163.5 (C-2), 112.7 (C-3), 146.4 (C-4),
129.9 (C-5), 113.8 (C-6), 156.0 (C-7), 115.9 (C-8), 158.0
(C-9), 112.2 (C-10), 79.9 (C-2'), 66.1 (C-3"), 75.0 (C-4"),
23.2(C-5'),25.0 (C-6"). LA ¥ 5 kR —s,
ERZMENN ()-SR NS,

&Y 10: Ttk i (AR . ESI-MS m/z: 272
[M-+H]". "H-NMR (400 MHz, CDCl;) 6: 6.76 (2H, d,
J=8.5Hz, H-2, 6), 7.11 (2H, d, J = 8.5 Hz, H-3, 5),
2.96 (2H, t, J = 7.0 Hz, H-7), 442 2H, t, J = 7.0 Hz,
H-8), 7.96 (2H, d, J = 8.5 Hz, H-2', 6'), 6.90 (2H, d, J =
8.5 Hz, H-3', 5"), 3.85 (3H, s, -OCH;); "“C-NMR (100
MHz, CDCls) 6: 122.3 (C-1), 131.4 (C-2, 6), 115.6 (C-3,
5), 154.4 (C-4), 34.6 (C-7), 65.6 (C-8), 129.4 (C-1"),
1134 (C-2, 6), 129.8 (C-3', 5'), 163.4 (C-4'), 166.4
(C-7"), 55.4 (-OCHs). VA_E%d 5 sckdiaE —sY,
BE BRI IR 2.

1&4*% 11: L& (AR . ESI-MS m/z: 233
[M—+H]". "H-NMR (400 MHz, DMSO-d;) J: 8.18 (1H,
d, J=9.8 Hz, H-4), 8.08 (1H, d, J = 2.3 Hz, H-2'), 7.29
(1H, d, J=2.3 Hz, H-3"), 6.34 (1H, d, J = 9.8 Hz, H-3),
4.11 (3H, s, 5-OCH;3); “C-NMR (100 MHz, DMSO-dq)
5: 160.1 (C-2), 112.3 (C-3), 139.6 (C-4), 141.4 (C-5),
114.6 (C-6), 147.0 (C-7), 125.3 (C-8), 140.0 (C-9), 107.0
(C-10), 146.4 (C-2'), 105.8 (C-3"), 61.3 (5-OCH3). LA I
Kl 5 cikdraE — ), KRS AN 5-HE 8-
FRIAME TR AR

& 12: AER A, ESI-MS m/z: 217 [M+
Na]". "H-NMR (400 MHz, CD;0OD) ¢: 7.60 (1H, d, J =
15.9 Hz, H-7), 7.17 (1H, d, J = 1.9 Hz, H-2), 7.06 (1H,
dd, J= 1.9, 8.2 Hz, H-6), 6.81 (1H, d, J = 8.2 Hz, H-5),
6.31 (1H, d, J = 15.9 Hz, H-8), 3.89 (3H, s, -OCH);
BC-NMR (100 MHz, CD;0D) 6: 171.1 (-COOH), 146.8
(C-7), 150.5 (C-4), 149.4 (C-3), 127.8 (C-1), 124.0 (C-8),
116.5 (C-6), 116.1 (C-5), 111.7 (C-2), 56.4 (-OCH3). P
Ko 5 ockdoE— 8, LAY TR .

&Y 13: Ttk i (AR .. ESI-MS m/z: 271
[M+H]". "H-NMR (400 MHz, CDCl;) 6: 8.05 (1H, d,
J=9.8 Hz, H-4), 7.55 (1H, d, J = 2.3 Hz, H-2'), 7.04
(1H, s, H-8), 6.92 (1H, d, J = 2.3 Hz, H-3"), 6.14 (1H,
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d, J = 9.8 Hz, H-3), 5.45 (1H, t, J = 7.0 Hz, H-3"), [J]. #2544k, 1995, 30(5): 274-279.
4.88 (2H, d, J= 7.0 Hz, H-2"), 1.70 (3H, s, H-5"), 1.79 [6] SKk¥ifk, FHoeig, MUY, 2. %6 8T Ak 2 Rk
(3H, s, H-6"); “C-NMR (100 MHz, CDC) é: 161.1 AT ). FEREARGE, 2012, 37(7): 941-945.
(C-2), 1123 (C-3), 140.0 (C-4), 149.4 (C-5), 1142 (C-6), [ PUHRR W8 -, S5 il S oy
[J]. *E24, 2008, 39(11): 1609-1612.
157.8 (C-7), 94.3 (C-8), 152.5 (C-9), 107.8 (C-10), 144.3 [8] YangD S, LiZL, Yang Y P, et al. Chemical constituents
(C-2), 104.8 (C-37), 69.7 (C-27), 119.5 (C-37), 139.1 from Hypericum beanii [J]. Chin Herb Med, 2015, 7(4):
(C-4"),25.2 (C-5"), 20.9 (C-6"). LA - Hii b5 s iikdiis 375-379.
—57, BRI R (9] FiASK, INRE, XIBEE. EEERA T (1], &
WA 14: ToEE S (B . ESI-MS m/z: 187 [E 25 24 35, 1994, 19(7): 421-422.
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